I. INTRODUCTION
The main task of human action recognition lies in that the computer automatically recognizes the meaning of human action in a certain scene. Researches on action recognition are mainly divided into action feature extraction description and recognition, in which the recognition means classification of features according to the descriptive features. The frequently used classification methods consist of template matching method as well as the state-space method [1] . As a necessary precondition for classification, the action feature extraction and description [2] [3] is another important aspect of research on action recognition.
Depending on whether it is necessary to model the human body in advance, action recognition research methods can be divided into model-based method and data driven method. Model-based method is composed of two-dimensional and three-dimensional models. The common two-dimensional models include the star-shaped skeleton model proposed by Chen et al [4] and elliptical human body model presented by Ben-Arie et al [5] . Two-dimensional model is generally limited by perspective and occlusion, so researchers have proposed three-dimensional human body geometric model [6] [7] to be improved, but such algorithm is features by a huge calculated amount. Kehl et al [8] directly adopted the pose estimation method in three-dimensional spaces, which could describe the physical meaning of human body actions more accurately and it was easy to establish associations between various actions. However, human pose estimation itself is still under study. It has complex algorithm. Besides, the action recognition accuracy depends on the accuracy of the pose estimation.
Data-driven method is to extract relevant features mainly based on the human actions, textures, shapes and other information in video images.
According to feature selection methods, action recognition research methods can be subdivided into the method based on global features and the method based on local features. The method based on global features is to encode the entire action images with abundant information. Efros et al [9] extracted the people-centered region of interest, in order to obtain the optical-flow features for the future objectives within the region.
Yilmazet al [10] proposed using spatio-temporal volume (STV) to describe the entire outline of the human body, which not only used the outline information of actions but also contained the spatial information. Nevertheless, 
